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The ‘Versatile Embryo 
GENETIC FATALISM f5 

one of the mast prevalent 
and destructive fallacles 
about’ human biology. Thl5 

d o c trinc 
holds that 
t h e quality 
of an indi- 
vidual Is rig-’ 
idly deter- 
mined at the 
time of ferti= 
lizatlon: It 
ignores t h e 
intricate and 
m arvebus 
processes by 

which the egg becomes an. 
independent adult organism. 

Because of. these pro,c- 
esaes, experimental embryi 
ology rtands next to tienet- 
its as a central subject of 
the modern humanities. the 

tween fertilized egg and 
adult. In exceptional circum- 
stances, one egg may pro- 
duce several offspring, and 
eeveral eggs may produce 
but one. Thus, if two eggs or 
early embryos are held to- 
gether, they usually fuse to 
produce a single organism. 
Conversely, if an early em- 
bryo is pinched and sepa- 
rated into two halves, it will 
generate f’ two intact off- 
spring, not two half-organ- 
isms. The production of 
half-organisms, the result of 
a kind of developmental fa- 
talism, is found in some ma- 
rine worms, but not in verte- 
brates. 

Study ,of identical twin5 
bad long indicated that man 
resembled the frog in these 
development patterns. Now 

scfentific ,studies of - the genetic evidence makes it 
roots of human nature. clear that identical twins 

For many year5, research. !, Come from a Single fertilized 
in experimental embryology ~~iyw~~el~p~~~~ during 
concentrated on the most . 

two embryos being fused ar@ 
of opposite sex, and if this is 
so the fusion produces a her-* 
maphrodite ‘with imperfect,, 
bisexual development- Dr.’ 
Mint0 experiments may: 
shed light on this distressing 
mishap in man, perhaps, 
sometime5 the result of a 
natural accident of embryonJ 
ic fusion. Rare mosaics of, 
other kinds, such as mlx-’ 
tures ,of blo&l cell type,: 
have also been described:’ 
They may have a similar ori-: 
gin, although the exchange: 
of cells probably ‘occurs’ 
most often at - a later:; 
stage. 

Thegtechnique of emb& 
fusion rhould be especially 
valuable for contrasting the 
effects of swcific scenes’ 
which act inexorably within’. 
single cells, with those in , 
which interaction between’ 
-cells and tissues plays a. 
more important role. For, 
example, -the primary sex 

: cells seem to illustrate the’ 
first P r 1 n c i P 1 e, whereas. 
secondary 5ex characteris- 
tics are very much influ- 

. enced by hormones secreted 
by.. other tissues. .i , . 

convenient laboratory mate- 
] rial: some marine lnverte- 
i brates. chickens and especial-. 
\ly frogs. But it was h-ard to 
; perceive the human imp&a- 
i tions and parallels of labora- 
ltory curiosities, like some of 
‘the strangely formed : tad- 
rpoles that could be hatched 
‘out of varioudy treated 
‘eggs. The perversity of na-’ 
&ure also caused frustration.. 
Specie5 whose eggs were 
convenient for experimental 
8embryology were almost al- 
ways hard to rear to maturi- 
‘ty for use in refined genetic 
studies. 

DURING THE LAST 20 
years, however, techniques 
have been perfected for em- 

‘NEW EXPERIMENTAL 
evidence comes from Dr. Be- 
atrice Mintz of the Institute 
for Cancer Research, Phila- 

‘delphia. She has developed 
the technique of fusing 
early embryos of the mouse, 
then implanting them in the 
uterus of a foster mother. 
These complexes often de- 
velop normally, and a viable 
litter is delivered at term. 
When inbred strains of dif- 
ferent coat color are com- 
bined, the adult animal5 dis- 
play clear evidence of ‘their 

’ composite origin, two em- 
bryos having been merged 
into ode adult. 

There is no apparent rea- 
son, other than compelling . . . ,. . . 

EARLY GRAFTING leads’ 
to a compatibility of tissues; 
that cannot be achieved,. 
readily in adult life. The em-, 
bryo fusions are therefore: 
important for studyjng the. 
biology of tissue grafting 
and rejection, so important 
for organ transplantation. I 

However, the main lesson 
-we learn from these experi-f 
ments is the subtlety of the! 
development blueprint, .Left’ 
alone, the egg would make’ 
one whole organ&m. Underi 
the influence of another, it; _ 

bryological experiments on, researcn mmeres~ u) conuuct ‘makes a perfectlY’ camp&-! 
the laboratory mouse, al- such a drastic experiment in mentary gart. HOW one plus! 
ready widely used for stud- 
ies ln genetics and related 

mm, but witi- m;b$o;; , one can make one is among1 
(W overriding, the most challenging probe, 

aspects of cell biology, can-’ technical ob5tacles.~.There ii lems of biology today. 
cer research and immunolo- r6Oper.nntri5kthatthe~ 

d 
a ,m. Th* w..*hu+- - b b 

gy and other experimental 
wo#. 

Except for the important 
difference in brain growth, 
the principles of develop- ,, 
ment in mouse and man are 
basically the same. ! 

A 5triklng l n5wer to genet- i 
ic fatalism b the fact that 
there need not be ml 8’ ti& ’ 
merical ’ correqndence be- _ ,:-* .q 


